Comparison of desorption/ionization on silicon (DIOS) time-of-flight and liquid chromatography/tandem mass spectrometry for assaying enzyme-inhibition reactions.
Desorption/ionization on silicon with time-of-flight mass spectrometry (DIOS-TOFMS) was employed for rapid quantification of small molecules and the measurement of critical constants used in enzyme kinetics studies. The approach was used to determine the Michaelis constant (Km) for acetylcholine esterase and the 50% inhibition constant (IC50) for tacrine. The Km was determined from a Lineweaver-Burk plot to be 98 microM. The IC50 was determined by assaying acetylcholine esterase activity with a range of tacrine concentrations, and measuring the amount of choline produced at a fixed time point by either DIOS-TOFMS or by liquid chromatography tandem mass spectrometry (LC/MS/MS). DIOS-TOFMS indicated an IC50 of 32.0 nM while LC/MS/MS gave a value of 31.8 nM. The excellent correlation with the reported IC50 values, ranging from 30.0 to 50.0 nM, and equivalence with the LC/MS/MS results, confirms that the DIOS-TOFMS method can be used for rapid and specific quantification of enzyme-inhibition assays.